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The package logicsym supplies logical symbols for classes like Pomona Col-
lege’s Math 123, CS 80, and CS 81.

Known conflicts: the logicsym package redefines existing symbols \mp (minus-
plus) and \Re.

1 Options and Customization

1.1 Compatiblity

This version introduces a number of name changes—for consistency. Use the
option oldnames to add the previous names.

1.2 Truth Constants

There are three options for truth constants: topbottom, tfletters, and tfwords.
The commands \False and \True may be used in any mode. The default font for
words and letters is italic, more specifically \mathit, but it may be changed by
redefining \Truthconstantfont.

The default is topbottom. Only one of the three options may be used.

1.3 Conjunction

The options for conjunction are wedge and ampersand. The default is wedge.

1.4 Implication

The choices for arrows are singlearrows or doublearrows. The default is
doublearrows.

The “if and only if” connective matches the arrow style but can be replaced
with ≡ by specifying the option equivalence.

1.5 Turnstiles

There is no option for turnstiles, but their size (relative to other symbols) may be
adjusted by redefining \TurnstileScale. The default is 1.0.
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1.6 Crossing Out

In natural deduction inferences, we often want to show that an assumption has
been discharged by crossing it out. A slash often works well for single letters, but
it is too narrow for longer formulas. We provide a macro \Crossbox to make a
wide slash, but unfortunately it is difficult to draw a simple diagonal across a TEX
box.

There are three options. The first is crossboxgraphicx which uses the
graphicx package to rotate a line segment. It loads graphicx automatically;
if you want to pass options to graphicx, load that package before logicsym. The
default is crossboxgraphicx.

The second option is crossboxdvips which inserts raw Postscript code that
can be processed by the dvips driver. It requires dvips. This option is present
for historical reasons.

The third option is crossboxlatex which uses the line-drawing facilities of the
LATEX picture environment. It works in all cases, but the possible slopes of lines
are limited, and the results will be less satisfying.

2 Usage

2.1 Truth Constants

As mentioned earlier \False and \True may be used in text mode or math mode.

2.2 Symbols

The connectives \Not, \Or, \And, \Implies, \Iff, and \Followsfrom are available
in math mode. The quantifiers are \Forall and \Exists. The first order equality
symbol \Equals is rendered as ≈.

There are relational “turnstile” symbols available in math mode as

• \Proves, \Notproves, \Revproves, and \Provesequiv;

• \Models, \Notmodels, \Revmodels, and \Modelsequiv; and

• \Forces and \Notforces.

There are symbols for the standard sets of numbers: \Nat, \Int, \Re, and \Cx.
There are also symbols for the logical structures: \modelA, \modelB, \modelN,
\modelR, \modelZ. These require the \mathbb and \mathfrak commands, which
comes from the amssym package. Alternately, one can use the mtpro2 package
with the mtpbb and mtpfrak options, or the lucimatx package.

There are abbreviations \mp or \Mp for modus ponens and Modus ponens, re-
spectively.

The command \notR creates the letter R with a slash through it for the nega-
tion of relations.
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\False ⊥ F False
\True > T True
\Or ∨
\Not ¬
\And ∧ &
\Implies → ⇒
\Followsfrom ← ⇐
\Iff ↔ ⇔ ≡
\Equals ≈

Table 1: The constants and connectives, and their renditions.

\ModelA A \Nat N
\ModelB B \Int Z
\ModelN N \Re R
\ModelR R \Cx C
\ModelZ Z \NotR

/
R

Table 2: The special symbols.

\Models \Proves \Forces
\Notmodels

/
\Notproves

/
\Notforces

/
\Revmodels \Revproves
\Modelsequiv \Provesequiv

Table 3: The turnstile symbols.
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2.3 Inferences

There are facilities for the creation of natural-deduction style inferences.
For discharging assumptions there is \Crossbox. The macro \Crossout may

be used instead when the assumption is a single letter, but usually \Crossbox
looks better.

The command \Infer[<align>]{<top>}{<bottom>}{<label>} produces

< top >
< bottom >

< label >

The label may be empty. The optional argument <align> is the alignment relative
to the current environment. It may be b, t, or c, just as with arrays and tabular
matter. The default alignment is b and can be changed by redefining \InferAlign.

The components of an inference are created with the array environment. There
can be up to four components above or below the bar. Use the \multicolumn
macro to balance the spacing when the numbers of components above and below
the bar differ.

The command \VStack is intended for use as the top part of an inference. The
result of \VStack{X\\Y\\Z} is

X
Y
Z

2.4 Boxed Proofs

There are facilities for construction of “boxed proofs.” Here are the primitives:

• Environment BoxProof. The first column contains line numbers, the second
column formulas which are set in math mode, and the third column is the
justification in text mode.

There is one required parameter, an integer indicating the maximum level
of nesting.

• \line starts a line of the proof. Just a formula and a justification, separated
by an ampersand.

• \linenn is like \line but no line number is produced.

• \StartBox and \StopBox delimit the beginning and end of a box.

• \label and \ref may be used in the natural way to record step numbers.
The \label macro must be invoked after the \line macro.

As of version 1.61, there is a variation QBoxProof, which is used in proof boxes
for formulas with quantifiers, as in the text by Huth and Ryan. There is an
additional column, between the line number and the formula, to declare “fresh
variables.” A \line or \linenn macro must be followed by two ampersands, even
if the fields are empty.
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3 The Code

3.1 Preamble and Options

We first require the ifthen and array packages.
1 \RequirePackage{ifthen,array}

Next, we declare the options,\And

\Implies

\Followsfrom

\Iff

2 \DeclareOption{tfletters}{\def\tf@constant{letters}}

3 \DeclareOption{tfwords}{\def\tf@constant{words}}

4 \DeclareOption{topbottom}{\def\tf@constant{topbottom}}

5 \DeclareOption{ampersand}{\newcommand{\And}{\mathop{\&}}}

6 \DeclareOption{wedge}{\newcommand{\And}{\wedge}}

7 \DeclareOption{singlearrows}{%

8 \def\Implies{\mathop{\rightarrow}}

9 \def\Followsfrom{\mathop{\leftarrow}}

10 \def\Iff{\mathop{\leftrightarrow}}}

11 \DeclareOption{doublearrows}{%

12 \def\Implies{\mathop{\Rightarrow}}

13 \def\Followsfrom{\mathop{\Leftarrow}}

14 \def\Iff{\mathop{\Leftrightarrow}}}

15 \DeclareOption{equivalence}{\AtBeginDocument{\let\Iff\equiv}}

16 \DeclareOption{oldnames}{%

17 \AtBeginDocument{%

18 \let\notR\NotR

19 \let\Re\Real

20 \let\models\Models

21 \let\notmodels\Notmodels

22 \let\revmodels\Revmodels

23 \let\modelequiv\Modelsequiv

24 \let\proves\Proves

25 \let\notproves\Notproves

26 \let\revproves\Revproves

27 \let\provesequiv\Provesequiv

28 \let\crossout\Crossout

29 \let\crossbox\Crossbox}}

30 \DeclareOption{crossboxgraphicx}{\def\cb@style{cbgraphicx}}

31 \DeclareOption{crossboxlatex}{\def\cb@style{cblatex}}

32 \DeclareOption{crossboxdvips}{\def\cb@style{cbdvips}}

and process them.
33 \ExecuteOptions{topbottom,doublearrows,wedge,crossboxgraphicx}

34 \ProcessOptions

3.2 Basic Symbols

Next come the truth constants.\False

\True

\Truthconstantfont
35 \newcommand{\Truthconstantfont}{\mathit}

36 \newcommand{\truth@constant}[3]{%

37 \ensuremath{%
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38 \ifthenelse{\equal{\tf@constant}{letters}}{\Truthconstantfont{#1}}{%

39 \ifthenelse{\equal{\tf@constant}{words}}{\Truthconstantfont{#2}}{#3}}}}

40 \newcommand{\True}{\truth@constant{T}{true}{\top}}

41 \newcommand{\False}{\truth@constant{F}{false}{\bot}}

Then we define the connectives that were not determined by options.\Not

\Or

\Forall

\Exists

\Equals

42 \newcommand{\Not}{\neg}

43 \newcommand{\Or}{\vee}

44 \newcommand{\@quantifier}[2]{#1#2\,}

45 \newcommand{\Forall}{\@quantifier\forall}

46 \newcommand{\Exists}{\@quantifier\exists}

47 \newcommand{\Equals}{\approx}

The special letters use \mathfrak\ModelA

\ModelB

\ModelN

\ModelR

\ModelZ

48 \newcommand{\ModelA}{\mathfrak{A}}

49 \newcommand{\ModelB}{\mathfrak{B}}

50 \newcommand{\ModelN}{\mathfrak{N}}

51 \newcommand{\ModelR}{\mathfrak{R}}

52 \newcommand{\ModelZ}{\mathfrak{Z}}

and \mathbb.\Nat

\Int

\Re

\Cx

\NotR

53 \newcommand{\Nat}{\mathbb{N}}

54 \newcommand{\Int}{\mathbb{Z}}

55 \renewcommand{\Re}{\mathbb{R}}

56 \newcommand{\Cx}{\mathbb{C}}

57 \newcommand{\NotR}{\mathbin{\Crossout{R}}}

The Latin uses emphasis.\mp

\Mp 58 \renewcommand{\mp}{\emph{modus ponens}}

59 \newcommand{\Mp}{\emph{Modus ponens}}

3.3 Turnstiles

The turnstile symbols are drawn with “rules.” They are all the same width and
same height. They are raised just enough so that the vertical midpoint lines up
with the crossbar on +. They can be scaled by redefining \TurnstileScale. Here
are the lengths and the basic rules.\TurnstileScale

60 \newcommand{\TurnstileScale}{1.0}

61 \newlength{\turnstile@height}

62 \newlength{\turnstile@width}

63 \newlength{\turnstile@thickness}

64 \newlength{\turnstile@sep}

65 \newlength{\turnstile@templength}

66 \newlength{\turnstile@lift}

67 \newsavebox{\turnstile@box}

68 \newcommand{\turnstile@singlevertical}{%

69 \rule[-0.5\turnstile@height]{\turnstile@thickness}{\turnstile@height}}

70 \newcommand{\turnstile@doublevertical}{%

71 \turnstile@singlevertical%

72 \hspace{\turnstile@sep}%

73 \turnstile@singlevertical}
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74 \newcommand{\turnstile@singlehorizontal}{%

75 \rule[-0.5\turnstile@thickness]{\turnstile@width}{\turnstile@thickness}}

76 \newcommand{\turnstile@doublehorizontal}{%

77 \setlength{\turnstile@templength}{\turnstile@sep}%

78 \addtolength{\turnstile@templength}{-0.5\turnstile@thickness}%

79 \rule[\turnstile@templength]{\turnstile@width}{\turnstile@thickness}%

80 \hspace{-\turnstile@width}%

81 \rule[-\turnstile@templength]{\turnstile@width}{\turnstile@thickness}}

Here are the outer macros, that create the turnstile symbols.
82 \newcommand{\turnstile@setup}{%

83 \setlength{\turnstile@height}{1.8ex}

84 \setlength{\turnstile@height}{\TurnstileScale\turnstile@height}

85 \setlength{\turnstile@width}{0.72em}

86 \setlength{\turnstile@width}{\TurnstileScale\turnstile@width}

87 \setlength{\turnstile@thickness}{0.05\turnstile@height} %{0.1ex}

88 \setlength{\turnstile@sep}{3\turnstile@thickness} %{0.3ex}

89 \settoheight{\turnstile@lift}{${+}$}

90 \setlength{\turnstile@lift}{0.5\turnstile@width}}

91 \newcommand{\turnstile@make}[1]{%

92 \turnstile@setup%

93 \sbox{\turnstile@box}{\raisebox{\turnstile@lift}{#1}}%

94 \mathrel{\usebox{\turnstile@box}}}

95 \newcommand{\turnstile@negate}[1]{%

96 \turnstile@setup%

97 \sbox{\turnstile@box}{%

98 \hbox to\turnstile@width{\hss${\big/}$\hss}%

99 \hspace{-\turnstile@width}\raisebox{\turnstile@lift}{#1}}%

100 \mathrel{\usebox{\turnstile@box}}}

101 \newcommand\turnstile@sequence[2]{%

102 \turnstile@setup%

103 \sbox{\turnstile@box}{%

104 \raisebox{\turnstile@lift}{#1\hspace{0.3\turnstile@width}#2}}%

105 \mathrel{\usebox{\turnstile@box}}}

These are the details for the different symbols.
106 \newcommand{\turnstile@single}{%

107 \turnstile@singlevertical%

108 \hspace{-\turnstile@thickness}%

109 \turnstile@singlehorizontal}

110 \newcommand{\turnstile@single@reverse}{%

111 \turnstile@singlehorizontal%

112 \hspace{-\turnstile@thickness}%

113 \turnstile@singlevertical}

114 \newcommand{\turnstile@double}{%

115 \turnstile@singlevertical%

116 \hspace{-\turnstile@thickness}%

117 \turnstile@doublehorizontal}

118 \newcommand{\turnstile@double@reverse}{%

119 \turnstile@doublehorizontal%

120 \hspace{-\turnstile@thickness}%
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121 \turnstile@singlevertical}

122 \newcommand{\turnstile@forces}{%

123 \turnstile@doublevertical%

124 \hspace{-\turnstile@thickness}%

125 \addtolength{\turnstile@width}{-\turnstile@sep}%

126 \addtolength{\turnstile@width}{-\turnstile@thickness}%

127 \turnstile@singlehorizontal}

And finally, the user macros for models, proves, and forces\Models

\Revmodels

\Notmodels

\Modelsequiv

128 \newcommand{\Models}{\turnstile@make{\turnstile@double}}

129 \newcommand{\Revmodels}{\turnstile@make{\turnstile@double@reverse}}

130 \newcommand{\Modelsequiv}{%

131 \turnstile@sequence{\turnstile@double}{\turnstile@double@reverse}}

132 \newcommand{\Notmodels}{\turnstile@negate{\turnstile@double}}

\Proves

\Revproves

\Notproves

\Provesequiv

133 \newcommand{\Proves}{\turnstile@make{\turnstile@single}}

134 \newcommand{\Revproves}{\turnstile@make{\turnstile@single@reverse}}

135 \newcommand{\Provesequiv}{%

136 \turnstile@sequence{\turnstile@single}{\turnstile@single@reverse}}

137 \newcommand{\Notproves}{\turnstile@negate{\turnstile@single}}

\Forces

\Notforces 138 \newcommand{\Forces}{\turnstile@make{\turnstile@forces}}

139 \newcommand{\Notforces}{\turnstile@negate{\turnstile@forces}}

3.4 Inference

Here is the code to cross out a single letter.\Crossout

140 \newlength{\crossoutwidth}

141 \newcommand{\Crossout}[1]{%

142 \settowidth{\crossoutwidth}{$#1$}%

143 \hbox to\crossoutwidth{\hss${\big/}$\hss}%

144 \hspace{-\crossoutwidth}#1}

The code to cross out a longer formula is complicated by the difficulty in
drawing slanted rules in TEX and LATEX. We provide three options. The idea is to
draw the diagonal of a box with the same height and depth as the formula—and
slightly wider. By default, the extra space on the left and right is 0.3 em. The
factor can be changed by redefining \CrossboxMargin.\CrossboxMargin

145 \newcommand{\CrossboxMargin}{0.3}

When possible, the line thickness is set in terms of the current ex-size.\CrossboxLineThickness

146 \newcommand{\CrossboxLineThickness}{0.1}

In all cases, we assume that the box containing the formula is wider than it is
tall. The slash runs through the center of the box and touches the left and right
sides. It is as steep as possible without extending below the lower left corner or
above the upper left corner.\Crossbox

147 \newbox\thecrossbox@

148 \newlength\crossbox@MarginWidth
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149 \newlength\crossbox@Height

150 \newlength\crossbox@Depth

151 \newlength\crossbox@Width

152 \newcommand{\Crossbox}[1]{%

153 \setbox\thecrossbox@=\hbox{\ensuremath{#1}}

154 \setlength{\crossbox@MarginWidth}{\CrossboxMargin em}

155 \setlength{\crossbox@Height}{\ht\thecrossbox@}

156 \setlength{\crossbox@Depth}{\dp\thecrossbox@}

157 \setlength{\crossbox@Width}{\wd\thecrossbox@}

158 \hspace*{1\crossbox@MarginWidth}

159 \box\thecrossbox@

160 \addtolength{\crossbox@Width}{1\crossbox@MarginWidth}

161 \hspace{-\crossbox@Width}

162 \addtolength{\crossbox@Width}{1\crossbox@MarginWidth}

163 \crossbox@Diagonal}

One option for drawing the diagonal is to use the limited range of slanted lines\crossbox@Diagonal

in the LATEX picture environment. It is a simple, brute-force search through the
possibe slopes—not pretty!

164 \ifthenelse{\equal{\cb@style}{cblatex}}{

165 \newbox\thecrossbox@

166 \newlength{\cb@TempA}

167 \newlength{\cb@TempB}

168 \newcommand{\greater@test}[2]{

169 \setlength{\cb@TempA}{#2\crossbox@Width}

170 \setlength{\cb@TempB}{#1\crossbox@Height}

171 \ifthenelse{\lengthtest{\cb@TempB<\cb@TempA}}}

172 \newcommand{\setslope}[2]{

173 \def\line@cmd{\line(#1,#2)}

174 \setlength{\cb@TempA}{#2\crossbox@Width}

175 \divide\cb@TempA#1\relax

176 \setlength{\cb@TempB}{0.5\crossbox@Height}

177 \addtolength{\cb@TempB}{-0.5\cb@TempA}

178 \addtolength{\cb@TempB}{-\crossbox@Depth}}

179 \newcommand{\crossbox@Diagonal}{%

180 \addtolength{\crossbox@Height}{\crossbox@Depth}

181 \setlength{\unitlength}{\crossbox@Width}

182 \greater@test{6}{1}{\setslope{1}{0}}{

183 \greater@test{5}{1}{\setslope{6}{1}}{

184 \greater@test{4}{1}{\setslope{5}{1}}{

185 \greater@test{3}{1}{\setslope{4}{1}}{

186 \greater@test{5}{2}{\setslope{3}{1}}{

187 \greater@test{2}{1}{\setslope{5}{2}}{

188 \greater@test{5}{3}{\setslope{2}{1}}{

189 \greater@test{3}{2}{\setslope{5}{3}}{

190 \greater@test{4}{3}{\setslope{3}{2}}{

191 \greater@test{5}{4}{\setslope{4}{3}}{

192 \greater@test{6}{5}{\setslope{5}{4}}{

193 \greater@test{1}{1}{\setslope{6}{5}}{

194 \setslope{1}{1}}}}}}}}}}}}}
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195 \raisebox{\cb@TempB}

196 {\begin{picture}(1,0)\put(0,0){\line@cmd{1}}\end{picture}}}

197 }{}

Another option is to use dvips specials. In this case and the next one, we can
meet the corners of the box exactly and adjust the line thickness to the font size.

We must know the scale, in dots per inch, of the Postscript output. The default
setting is 1200. It can be changed with the \DPIfactor macro. Alternately, one
can pass the flag -D1200 to dvips.\DPIfactor

198 \ifthenelse{\equal{\cb@style}{cbdvips}}{

199 \newcount\crossbox@Ht

200 \newcount\crossbox@Wd

201 \newcount\crossbox@Dp

202 \newcount\crossbox@Tk

203 \newdimen\dpifactor

204 \newlength{\crossbox@Thickness}

205 \newcommand{\DPIfactor}[1]{\dpifactor=1in\relax\divide\dpifactor#1\relax}

206 \DPIfactor{1200}

207 \newcommand{\crossbox@Diagonal}{

208 \crossbox@Ht=\crossbox@Height \divide\crossbox@Ht\dpifactor

209 \crossbox@Wd=\crossbox@Width \divide\crossbox@Wd\dpifactor

210 \crossbox@Dp=\crossbox@Depth \divide\crossbox@Dp\dpifactor

211 \setlength{\crossbox@Thickness}{\CrossboxLineThickness ex}

212 \crossbox@Tk\crossbox@Thickness \divide\crossbox@Tk\dpifactor

213 \setlength{\unitlength}{\crossbox@Width}

214 \begin{picture}(1,0)

215 \put(0,0){\special{ps:

216 matrix currentmatrix currentpoint translate newpath

217 \the\crossbox@Tk\space setlinewidth

218 0 \the\crossbox@Dp\space moveto

219 \the\crossbox@Wd\space

220 \the\crossbox@Ht\space \the\crossbox@Dp\space add neg

221 lineto stroke

222 setmatrix

223 }}

224 \end{picture}}

225 }{}

The remaining option is to draw a horizontal line and use the graphicx package
to rotate it.

Arithmetic and trigonometry in TEX is not fun. We use the fp package to do
ease the burden.

226 \ifthenelse{\equal{\cb@style}{cbgraphicx}}{

227 \RequirePackage{graphicx}

228 \RequirePackage{fp}

229 \newcount\crossbox@Count

230 \newcommand{\crossbox@Diagonal}{

231 \addtolength{\crossbox@Height}{\crossbox@Depth}

232 \crossbox@Count\crossbox@Height

233 \FPset\crossbox@Ht{\the\crossbox@Count}
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234 \crossbox@Count=\crossbox@Width

235 \FPset\crossbox@Wd{\the\crossbox@Count}

236 \FPupn{\crossbox@Diag}

237 {2 1 \crossbox@Ht{} \crossbox@Wd{} div copy mul add root}

238 \FPupn{\crossbox@Angle}

239 {\crossbox@Ht{} \crossbox@Wd{} div arctan 180 mul pi div}

240 \FPround{\crossbox@Angle}{\crossbox@Angle}{1}

241 \raisebox{-\crossbox@Depth}

242 {\rotatebox{\crossbox@Angle}

243 {\rule{\crossbox@Diag\crossbox@Width}

244 {\CrossboxLineThickness ex}}}}

245 }{}

Finally, we create the inference diagrams and stacks of formulas.\Infer

\VStack

\InferAlign
246 \newlength\@InferFullSep

247 \newcommand\InferStretch{1}

248 \newcommand\InferAlign{b}

249 \newcommand\Infer{\@ifnextchar[{\@Infer}{\@Infer[\InferAlign]}}

250 \def\@Infer[#1]#2#3#4{%

251 \setlength{\@InferFullSep}{\InferStretch\normalbaselineskip}%

252 \renewcommand\arraystretch{1}\ensuremath{

253 \ifthenelse{\equal{#4}{}}{\@@Infer[#1]{#2}{#3}}{\@@@Infer[#1]{#2}{#3}{#4}}\relax}}

254 \def\@@Infer[#1]#2#3{\begin{array}[#1]{cccc}#2\\ \hline#3\end{array}}

255 \def\@@@Infer[#1]#2#3#4{\begin{array}[#1]{@{}c@{}c@{}c@{}c@{}}

256 \@@Infer[b]{#2}{#3}&\raisebox{0.5\@InferFullSep}{$\,#4$}\end{array}}

257 \newcommand\VStack[1]{\ensuremath{

258 \begin{array}[b]{@{}c@{}}\vphantom{\raisebox{0.5ex}{(}}#1\end{array}}\relax}

3.5 Boxed Proofs

And now for the boxed proofs. This should be viewed as experimental code. The
boxes look good, but the horizontal alignment is off, and there is extra vertical
space on top when the proof starts with a box. In a pinch, the alignment can be
fixed with brute force using \raise.

There are seven counters.
259 \newcounter{bprf@State}

260 \newcounter{bprf@TempCount}

261 \newcounter{bprf@LineNumber}

262 \newcounter{bprf@NestCount}

263 \newcounter{bprf@NestLimit}

264 \newcounter{bprf@PendingStarts}

265 \newcounter{bprf@PendingStops}

266 \renewcommand{\thebprf@LineNumber}{\arabic{bprf@LineNumber}}

There are two lengths, to separate boxes vertically and horizontally.
267 \newlength{\bprf@HLineSep}

268 \newlength{\bprf@VLineSep}

The BoxProof environment is a tabular environment. There is an optional param-
eter for the vertical alignment, if one wishes to change it. The state is encoded as
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a counter: −1 for the top of the environment—no lines produced, 0 for the middle
of the environment, and +1 for the final cleanup.BoxProof

269 \newenvironment{BoxProof}[2][t]

270 {\setcounter{bprf@State}{-1}%

271 \setcounter{bprf@LineNumber}{0}%

272 \setcounter{bprf@NestCount}{0}%

273 \setcounter{bprf@NestLimit}{#2}%

274 \setcounter{bprf@PendingStarts}{0}%

275 \setcounter{bprf@PendingStops}{0}%

276 \setlength{\bprf@HLineSep}{1ex}%

277 \setlength{\bprf@VLineSep}{1ex}%

278 \let\item\bprf@Item%

279 \let\line\bprf@Line%

280 \let\linenn\bprf@Linenn%

281 \ifthenelse{\boolean{bprf@QBox}}

282 {\begin{tabular}[#1]

283 {@{}r<{\bprf@HSpace{\arraycolsep}}

284 @{}>{\bprf@LeftBlock{\vline}$}l<{$\bprf@HSpace{\arraycolsep}}

285 @{}>{$\bprf@HSpace{\arraycolsep}}l<{$\bprf@HSpace{\arraycolsep}}%

286 @{}>{\bprf@RightBlock{\vline}}l@{}}}

287 {\begin{tabular}[#1]

288 {@{}r<{\bprf@HSpace{\arraycolsep}}

289 @{}>{\bprf@LeftBlock{\vline}$}l<{$\bprf@HSpace{\arraycolsep}}

290 @{}>{\bprf@RightBlock{\vline}}l@{}}}

291 }{\setcounter{bprf@State}{1}\bprf@MakeHLines\end{tabular}}

The QBoxProof environment is like BoxProof, except that there is an additional
column for “fresh” variables. It really ought to be corrected and generalized.

QBoxProof

292 \newboolean{bprf@QBox}

293 \setboolean{bprf@QBox}{false}

294 \newenvironment{QBoxProof}[2][t]

295 {\setboolean{bprf@QBox}{true}\begin{BoxProof}[#1]{#2}}

296 {\end{BoxProof}}

The macros \item and \item* are depricated, as of version 1.61. The difficulty
is that an ampersand cannot appear immediately after an \item; it gets “eaten”
while \item is searching for an asterisk. The \item commands still exist for
compatibility (and a simple, but annoying, way around it is to insert {} or \relax
between \item and an ampersand), but \line and \linenn are the preferred
replacements for \item and \item*.

The macro that will eventually become \line is \bprf@Item. The height
adjustment for the first line is a kludge that only works for one box. I don’t know
why. It is inspired by the macro \firsthline, and uses \backup@length, from
the array package.\bprf@Item

297 \newcommand{\bprf@ItemPreamble}{%

298 \ifthenelse{-1=\value{bprf@State}}%

299 {\ifthenelse{0=\value{bprf@PendingStarts}}%

300 {}{\bprf@MakeFirstHLines}%
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301 \setcounter{bprf@State}{0}}%

302 {\bprf@MakeHLines}}

303 \newcommand{\bprf@Item}{\@ifstar\bprf@LineNN\bprf@Line}

304 \newcommand{\bprf@LineNN}{\bprf@ItemPreamble&\ignorespaces}

305 \newcommand{\bprf@Line}{%

306 \bprf@ItemPreamble%

307 \refstepcounter{bprf@LineNumber}\xdef\@currentlabel{\thebprf@LineNumber}%

308 \thebprf@LineNumber.&\ignorespaces}

309 \newcommand{\bprf@MakeFirstHLines}{%

310 \backup@length\value{bprf@PendingStarts}\bprf@HLineSep%

311 \backup@length0.5\backup@length%

312 \advance\backup@length\value{bprf@PendingStarts}\arrayrulewidth%

313 \advance\backup@length\ht\@arstrutbox%

314 \advance\backup@length\dp\@arstrutbox%

315 \vspace*{-\backup@length}

316 \bprf@MakeHLines}

The macros \StartBox and \StopBox simply increment counters. The work is
done when the next line starts or is at the end of the environment.\StartBox

\StopBox 317 \newcommand{\StartBox}{%

318 \addtocounter{bprf@PendingStarts}{1}\ignorespaces}

319 \newcommand{\StopBox}{%

320 \addtocounter{bprf@PendingStops}{1}\ignorespaces}

The macros \bprf@Narrow and \bprf@Widen adjust the number of nested boxes.
321 \newcommand{\bprf@Narrow}{%

322 \ifthenelse{\value{bprf@NestCount}<\value{bprf@NestLimit}}

323 {\addtocounter{bprf@NestCount}{1}}

324 {\@latex@warning{Boxes are nested too deeply}}\ignorespaces}

325 \newcommand{\bprf@Widen}{%

326 \ifthenelse{0<\value{bprf@NestCount}}

327 {\addtocounter{bprf@NestCount}{-1}}

328 {\@latex@warning{Attempt to close non-existant box}}\ignorespaces}

These cycle through the pending stops and starts. We avoid extra vertical space
when a box opens before the first line of the proof and when one closes after the
last line.

329 \newcommand{\bprf@MakeHLines}{%

330 \whiledo{0<\value{bprf@PendingStops}}%

331 {\addtocounter{bprf@PendingStops}{-1}%

332 \bprf@Gap\bprf@Widen\bprf@HLine%

333 \ifthenelse{1=\value{bprf@State}\and0=\value{bprf@PendingStops}}%

334 {}{\bprf@Gap}}%

335 \ifthenelse{-1=\value{bprf@State}\and0<\value{bprf@PendingStarts}}%

336 {\addtocounter{bprf@PendingStarts}{-1}%

337 \bprf@HLine\bprf@Narrow\bprf@Gap}{}%

338 \whiledo{0<\value{bprf@PendingStarts}}%

339 {\addtocounter{bprf@PendingStarts}{-1}%

340 \bprf@Gap\bprf@HLine\bprf@Narrow\bprf@Gap}%

341 \ifthenelse{1=\value{bprf@State}}{}{\crcr}\ignorespaces}
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The macro \bprf@HRule creates a horizontal line that will span two columns.
342 \newcommand{\bprf@HRule}{\leaders\hrule\@height\arrayrulewidth\hfill}

The macro \bprf@Gap creates the “filler” on either side of a horizontal line.
343 \newcommand{\bprf@Gap}[1][0.5]{%

344 \crcr\omit&\omit%

345 \rule{0pt}{#1\bprf@HLineSep}% for vertical spacing when nesting is 0

346 \bprf@LeftBlock{\rule{\arrayrulewidth}{#1\bprf@HLineSep}}%

347 \ifthenelse{\boolean{bprf@QBox}}{&\omit}{}&\omit%

348 \bprf@RightBlock{\rule{\arrayrulewidth}{#1\bprf@HLineSep}}}

The macro \bprf@HLine creates the horizontal line itself.
349 \newcommand{\bprf@HSpace}[1]{\rule{#1}{\z@}}

350 \newcommand{\bprf@HLine}{%

351 \crcr\omit&\omit%

352 \setcounter{bprf@TempCount}{1}%

353 \whiledo{\value{bprf@TempCount}<\value{bprf@NestLimit}}%

354 {\rule{\arrayrulewidth}{\arrayrulewidth}%

355 \ifthenelse{\value{bprf@NestCount}<\value{bprf@TempCount}}%

356 {\rule{\bprf@VLineSep}{\arrayrulewidth}}{\bprf@HSpace{\bprf@VLineSep}}%

357 \stepcounter{bprf@TempCount}}%

358 \rule{\arrayrulewidth}{\arrayrulewidth}%

359 \rule{\arraycolsep}{\arrayrulewidth}%

360 \ifthenelse{\boolean{bprf@QBox}}{\bprf@HRule&\omit}{}\bprf@HRule&\omit%

361 \setcounter{bprf@TempCount}{\value{bprf@NestLimit}}%

362 \addtocounter{bprf@TempCount}{-1}%

363 \whiledo{0<\value{bprf@TempCount}}%

364 {\rule{\arrayrulewidth}{\arrayrulewidth}%

365 \ifthenelse{\value{bprf@NestCount}<\value{bprf@TempCount}}%

366 {\rule{\bprf@VLineSep}{\arrayrulewidth}}{\bprf@HSpace{\bprf@VLineSep}}%

367 \addtocounter{bprf@TempCount}{-1}}%

368 \rule{\arrayrulewidth}{\arrayrulewidth}}

The macros \bprf@LeftBlock and \bprf@RightBlock create the vertical lines in
a row of the proof. The argument is the command to create one vertical line.

369 \newcommand{\bprf@LeftBlock}[1]{%

370 \setcounter{bprf@TempCount}{1}%

371 \whiledo{\value{bprf@TempCount}<\value{bprf@NestLimit}}

372 {\ifthenelse{\value{bprf@NestCount}<\value{bprf@TempCount}}

373 {\bprf@HSpace{\arrayrulewidth}}{#1}%

374 \bprf@HSpace{\bprf@VLineSep}%

375 \stepcounter{bprf@TempCount}}%

376 \ifthenelse{0<\value{bprf@NestLimit}\and

377 \value{bprf@NestCount}=\value{bprf@NestLimit}}

378 {#1}{\bprf@HSpace{\arrayrulewidth}}%

379 \bprf@HSpace{\arraycolsep}}

380 \newcommand{\bprf@RightBlock}[1]{%

381 \setcounter{bprf@TempCount}{\value{bprf@NestLimit}}%

382 \addtocounter{bprf@TempCount}{-1}%

383 \whiledo{0<\value{bprf@TempCount}}

384 {\ifthenelse{\value{bprf@TempCount}<\value{bprf@NestCount}}
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385 {#1}{\bprf@HSpace{\arrayrulewidth}}%

386 \bprf@HSpace{\bprf@VLineSep}%

387 \addtocounter{bprf@TempCount}{-1}}%

388 \ifthenelse{0=\value{bprf@NestCount}}

389 {\bprf@HSpace{\arrayrulewidth}}{#1}%

390 \bprf@HSpace{\arraycolsep}}
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